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YIK 539.3

P. M. Kywmip', Y. B. Xuguk®™

AHATNITUYHUA PO3B’A30K 3AOAYI 3rMHY HEOOHOPIAHOI
OPTOTPOIMHOI LMNIHAPUYHOI OBONTOHKU 3A NTIOKANBbHOIO
HAIPIBAHHA 1 OCbOBOI'O HABAHTAXEHHA

Hocaidaceno Hanpyicerno-0epopmosanutl cman HeoOHOPIOHOT OPMOMPONHOT KPY20-
807 3AMKHYMOT YUATHOPUUHOT 0OO0AOHKU 3Q NOUAMKOB020 OCHOBO2O HABAHMANCEHHS
ma A0KAABHOZ0 HAZPIBAHHA ULLAXOM KOHBEKMUBHO020 Menaoo0miny. Mamepiaavri
8aacmugocmi 000A0HKU eKCNOHeHYIUHO 3MIHIOIOMBCE 36 MOBWUHOM. [Jas 0ocaid-
HCEHHS BUKOPUCTNAHO MAMEMAMUUHY MOO0eab 3CY8HOT MeoPpii HeoOHOPIOHUX 060.40-
Hok muny Tumowenka. [JeosumipHe PIBHAHHA MenaonposioHocmi eusedeHo 3a
YMOBU NATHIUHOT 3AALHCHOCTNE MeMmnepamypu 810 MOSWUHHOT KOOpOuHamu. 3 6UKo-
PUCTNAHHAM THMEZPANBHOZ0 NepemeopeHHa Jlanaaca 3a ¥acom i CKIHUeHHO20 nepe -
meopenna Pyp’e 3a npocmoposumu KoopouHamamu noo6yo008aHO AHANIMUUHT PO3-
8’a3Ku HecmayioHaproi 3adayul menaonposidHocmi ma Keazicmamuunoi 3adaui
MePMONPYHHOCME OAi CKIHUEHHOT WAPHIPHO ONepmol KpYy2080% YUATHOPULHOT
00040HKU. 3a 00NOMO2010 UUCA0BUX O0CAIONHCEHD NPOAHAAIZ08AHO BNAUE NOUAM-
K06020 MNOCKO20 HAMPYHEH020 CMAHY, napamempa HeoOHOPIOHOCME ma THWUL
MenaoPi3utHUL NAPamempis Ha nepemiuerHsa i HanpPYiernHs 8 000A0HYI.

Karouoei caosa: mepmonpydicHicms, HeOOHOPIOHT mamepiaiu, memnepamypHe HA8AH-
MadfceHHs, YUuATHOPUUHA 000A0HKA.

AN ANALYTIC SOLUTION TO THE BENDING PROBLEM FOR AN INHOMOGENEOUS
ORTHOTROPIC CYLINDRICAL SHELL UNDER LOCAL HEATING AND AXIAL LOADING

The stress-strain state of an inhomogeneous orthotropic circular closed cylindrical shell
under the action of the initial axial loading and local heating due to the convective heat
exchange is investigated. The material properties of the shell vary exponentially with
the thickness. The mathematical model of the shear theory of inhomogeneous shells of
the Timoshenko type is used. The two-dimensional equation of thermal conductivity is
derived under the condition of linear dependence of temperature on the thickness
coordinate. Using the Laplace integral transform by the time wvariable and the finite
Fourier transform by the spatial coordinates, the analytic solutions to the mnon-
stationary heat conduction problem and the quasi-static thermoelasticity problem for a
finite hinged circular cylindrical shell are found. By implementing the numerical
analysis, the influence of the initial plane stress state, the inhomogeneity parameter,
and other parameters on the displacement and stress in the shell is evaluated.

Key words: thermoelasticity, heterogeneous materials, temperature load, cylindrical
shell.
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